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[Ji^tfl^-H-] ^t^H 38 

£35] ^ AHB tt^ Al^^^ *fl i AHB ^(AHBN), 2 AHB H — (AHBS) , 
#3.^ 6>h1e1(301), ^ 1 AHB u^CAHBNW *)] i CPU (305) , 1 AHB 

(AHBNHl *fl 1 3.^ 6>h1e^(309), a|| 1 AHB tH^CAHBNHl 

#(313, 315, 317), *fl 2 AHB w^(AHBSHl <£^.Q *fl 2 CPU(307), 2 AHB 
(AHBS)°fl <&^& *H 2 S.^. <^>ti]Bl(311), ^ 2 AHB tf|^(AHBSHl 

#(323, 325, 327), ^ 1 AHB (AHBN)^ ^ 2 AHB *H^(AHBS) ^}°HH JH^ ^ 
^ AHB-to-AHB u]^ W-^^l (303)1- ^1 1^. ^S.^ ^a] E ^ (301) ^Hl^r 

-Q-^^ls(HREQN, HREQS)^ ^^(HGRANTN, HGRANTS)!- *^Hr 31*1^1 

(302)1- £ 3<=Hl^i , ef^KLl, L2)^ 01-^(301)2]- ^- tHi(AHBN, 

AHBS) Aj-o)ofl ol£^|A ^ nflolEil- ^a]*}^ cfl Af-g^tf. 

[i^tn^s.] ^^%V 18 
[J±3*fl-8-l 

2)1 1 C-flojEi ^"fl C^^g PfiE^V efl^Ei #^ofl 1 tf^ jl^AlJrl- ^ 

#3.^ 0>HlE^7> ^7] 31*1 ^E) 1-5^ o] >^7l 1 ^ .8-3 ^13^1 1 
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-8-71 A i 3.^ o}b]b\6\)x\ n\^^7\ !H3*R=- #31; 

^*Kr #31; 

31; 

^1 1 cflojE^ tH^ofl P>^E^7> Ell^l^E^ ^-71 1 ^#^1 

Ji* ^Cf7> O] A]S7f ^H£)# #7l *j| 1 C-flolE-1 tH^ofl^ ^ 2 cflolE] 

Cfl °| Ei °] ^^ol A] ^-5]^ #31; ^ 

3£i ^^1^71- #M-# ^>7l ^1 1 a]i A^Jil- #eM *1 71^ #311- i^" 
*m 33 -1- ^8.2.3. <>JHli ^ . 
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^ 1 1 Cllo-|Ei AM*IM dlolE-H- - ol^ ^ 2 C-flolE^ a] 

all 1 iL^Jisq- i ^^I^IJ:^ ^ 3j±L» *i^Kr 31*1^ 1-^ , efl^li 

z\] 2 c-flojEl tH^ofl #3.^ o>tilE|S.^-E^ *H 2 iL^JLl- ^*}JI *fl 2 

* -£-^1^5-^ tH^l ^}7} #i^H ^^ £7 > Ir^lJl, Cfl^ cflolEi 

£ 7 
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cflojEi tf^ + ^ tH^i^> 3Si u o v ^{DATA BUS SYSTEM AND METHOD FOR 

PERFORMING CROSS-ACCESS BETWEEN BUSES} 

£ l£r A J# AHB — Al^^^. 9] AMBA* M-^tfl^ ^-B^ojtf. 

£ 2^ ^ ^-^^ l ^aHHI nf^. AHB M^^r AMBA# M- 

51 3^ 2 *1aMH 14= = <g ahb uj^ Aj^Efl^. ^ AMBA-1- M- 

£ 4^ elHiEi #-^3}- o}v]b] A>o}.. ^ o>tilEi^- d> 

^1^^ €^H3 ^(handshaking) M-Ef^^ ^^n}-. 

£ 5^r z\] 1 ^a]^o]1 xt\-^ *f<£ AHB *H^-& ojJf^ 1 nfl ol E| u^2f *fl 2 

C-Ho]E^ Al-ol^ B.^^ M-Efifl^ ^#£olcf. 

5. 6^r ^ 2 ^Al^o]l rcj-s. AHB <>l^Rr ^1 1 HHe| tt^S^ *)1 2 

5. 7^ ^] 3 ^Aloflofl 14^- AHB Al^Efl^. AMBA» ^>^1 M" 

£ 8£- <^ AHH 4^ c}^ AHB A^Efl-g- 3^ AMBA1- ^>^1 ^e}^ 
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* 

201, 501 : ^Ht- 31*1^3 

202, 301, 502, 801 : #5.^ ^>«1 HrJ 

203, 303, 503, 803 : AHB-to-AHB 

204, 209, 305, 307, 504, 511 : CPU 

205, 210, 309, 311, 505, 512, 804, 805, 806 : 6 V«1^ 
520, 523 : AHB-to-APB JeL3J*1 

802 : efl*l^ 

^.E^ ^^o] 7 flA]<g AHB Al^^ofl ^o]cf. 

^e^l °J afl a] ^(embedded S y S tem)# ^ CPUS ARM ^11^ SS^]^7} ^ 
°1 A}-g- s]jl 5U^. ARM £^|Ait Af-g-SM ^*>7l ^ «1 

— £S£f(bus protocol H ARM Trl!*fl AMBA(Advanced Micro-controller Bus 

Architecture)^ 4. AMBA^ JL^r ^tr AHB(Advanced High-performance Bus)^ 

*1# ^tr APB(Advanced Peripheral Bus)S. c-l^f-o)^ $X^. AMBA *><?H m-^j j^^j.- oIe^ 
oji* 5>i^- # 
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a x]±r AMBA« o] =-<>|^l o]x£ a}^o])^ ^ t)1 ^ ^ ( integrat ion)l" ^ &i=Rr #3 0 1 

ojcK AMBA1- Al^eg o_ <^y]-^ o. s -^(single) AHB^ APBS. 

°1^-<H^ &i=r. ^r, *l^?r*l AMBA-& *l^£r ^M-^ AHB°fl 7 fl^ 

*\ ^sflol jd ^]s.o] <£;£^ ^£-1- ^cf. £ lofl^ AHB Al^Efl^. 

f^^l AMBA 7> £Al^o^ oicf. £ 1^ %>S^>^ , ^efl£] AMBAfe ^# AHB a^CAHBH 
CPU(Central Processing Unit) (110), <>r a l^(Bus Arbiter ) (120) , ^r— ^1 ^#(130, 

140, 150), ^ #eflo]ti. ^§(160, 170, 180 H ^St 5Hr4. 

<19> ZLfidl, ^^-7>^o] ^Hfl^JEL a]^^ ^-71^ s" AHB ^S^S. 

^ ^(performance)^- M-E}-tfl& °-4, ^^l^-E. a^^o] a]^^ (System On Chip)2r 

AHB ^l^i^^r 3 3- ^ fe£ ^i?( performance)^ -£-^3^ $X^. ^^^H^ 

<20> AHB ^i^l <^s] 7fls1 nj-^Ei ^-^i^- ^eflojti. ^1 7} <^^s]^ ^bItt ^~ 

^Hload)^ ^7>S ^l^H -§^#£7} 7i*}5^ ^l^r tfl^ t-HojEi iL^Rr 
p r ^^7> tH^# ^-^V^-g: ^-f °fl ^(bus sharing)^ ^7> <t $14. 

[«v^ol o1=jia> SKr 7l#^ n}-^] 

<2i> w}£f ^ -g-*ll^ *fl^*>7l -a ^ollAi^ AHB B^l- ^HlfV 
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<22> ^M^JL H^ ^ £-X|» 4 1 5Uifr ^1 °1 H^ 

S *}o)6)}^ t\)o]t]% ^ 21^ Xl 1 HH^i + ; £.^*}JL XH^t ^ 

°HH ^o]e|i- ^ sx^ ^1 2 t-lHEi tH^; xl 1 a^JlS}- XI 1 h| — 

°fl ^iL» *H v *Kr 31*1^1 1-^; #7] 31*1^ 1-^ o.^^ #7l Xl 1 ^ .3.^41 

It ^41 *M XI 2 *Hi ^.^^1J1» #^*>^L XI 2 Hi ^ ^^^IS* #7l XI 1 Hi ^ 

^<a^lS» #3*Kr #3.*! o>Hl^; ^-7] XI 1 H^^ XI 2 tiHEi Afolofl 

no)B]2] 3§-s_ 7]^# <5Kr <£U-^ ^ A oM xl 1 n<>}£\ H^<2}- XI 2 tfl 

olE-1 H^Xl AA ^A*\5L #3.^ 6>HlEiS-^-Ei #7] X] 2 Hj>i -fi-^S* ^*>JL # 

71 XI 2 ^<?l^lSl- #^*Rr 6>WlEl» ^Hl^rtj-. 

<24> Xl 2 ^Al^Bfloll tq-S- t-flolE^ ^ ^ A]^Efl o. d] <X E} <2} ^-g- £.%f>\3L XH 

§ A>olXlAi CflolE^ ^ XI 1 3HEi Hl^; TSflolBlSl Jl^JI XH « 

sa^ *>m-^i ^Eii- a^-sHr #*i7> <g^si<x sa^i ^71 ^> 

<H|°lBl* 9X^ XI 2 cfloiEl tHi; Xl 1 H]i A^^ls:^- Xl 1 «1^ 

°fl 7l^>^ efl^l^Ei 1-^; ^-71 e^l^Ei o.^E^ ^-7l Xl 1 «1^ 

311- XI 2 «1 ^ ^L^^13l# XI 2 Hi ^A]sr>(X Aj-7] Xl 1 ^ ^ 
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^Sl^JJl* #^*Rr #5.^ 0>WlE^; #7] 4 1 #7l ^1 2 cfl^Bi A>olofl 

A-} K\)o)B\2] ^ #S 71^* <5>^r »1 1 ti^^l; ^"71 0>H}E^^-E^| #7l ^ 2 

v\ + J1^Jl# #7] ^1 2 tHi ^<?]41Jl» #^*Hr o>w}El; 4*r3 ^#^2)- 

c|Me] a]^; ^ >y-7l *)1 1 tiMEi tfl^sq- #7] 3 ^]o]b\ a>o1 f *)1 2 cflo] 

E^ ti^Sf #7] ^ 3 ^ojE^ tt^ AVojoflA^ C-flojE^ ^ 7}^ 7>\±± 2 

<25> ^ M^g^ 3 ^^l^Efl^l 3HEi ^ Al^Bfl^. C^olEl^l ^.^*>J1 *\}°] 

-I" A>°H>H C-HojEi^ ^ ol^ ^1 1 nflojE^ ^o]E^ SL?$i5}jL *|H ^ =^ 

oj^ ^<^ £ ^q.o} n>^E^» £#*Rr #*l7> o|ZL #7l #*]^ A> 

°HH ^itt & TT ^1 2 tiHE| ttj^; #71 1 ^ ^1 2 01°^ v}^B) 

^aJ^-o} ^ i n\+ ^olA]^ f^s}^ ^l^; Aj-7] ! c-flolE^ ttj^ ^7} *\] 2 

Cflo]Ei A>0]0flAi C-flolE^ ^ 7] ^O. ^ oj:^ ^ #71 ^fl X C|] O] E") 

*\^<% #71 2 dlolEj Zj-Zj- ^T^JI #7} 0>U]E^-^Ei #71 ^1 2 H]A ^ 

^Aj*} JL #7l ^1 2 ^tl^lSl- o>UlEH- ^Ul^uf. 

<26> ^ ^ofl ^ oflolE^ u]^ Al^Efl o. mB Al^EflO] ^ 

<27> «>SJ-Zl §>7H^, ^- 4^- tflolE^| Aj^Efl^. XI ! djolEl tH^Sf ^ 2 C-fl o] ^ 
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^#o] 7l-^*l]A-l tH^ ^(BUS sharing) ^ &i=K 

<28> aj-^^^Tll^, l^ofl OfS- c^olE^ t^i AjAEjA # 7 j ^ 2 c|| o] E-| #7] 

<>| SX^ "r^l #*l7> ^-7] 2 3HE| Blif Af-g-^- ^ 5£cf. 
<29> yj-^^^Ml^, ^-^ofl n}s. DllojE^ Al^Efl^. #7] ^ ! cflolEi ttli<2}- #7] 

2 C-flolE^ tt^ A>olofl OllolE]o} ofl^|^ 7 > nfl^ ^ 2 C-flojE^ Hl^ofl 

O] ^)7\ #71 1 Z\]o]&\ tJ^» Af-g-^- ^ o|Cf. 

<30> .g. t^c.) ^ufoi ^Al^Efloll tr)-^. Ul^^ 3.3.^ a AM}^ 1 ^ 

^e^7> efl^Ei ^| l h]± A^JM- ^*Rr #31; #7l #5.* ^>h1e|7> 

#7l H])*]^ #^Sl #71 1 B]^ ^.^AlJLofl ufEl- *fl 1 S.^ 0>«1 E| ofl 2 *| i A^^l 

Ji-i- ^*Rr ^-7^1; #7] ^i i s.^ ovtiiEi^A-i tH^#^7> igH^Rr ^y] i 

#71 ^lE^i 2 ^^]Jl €#*Rr ^Tfl; #71 o>al 

E^7 r ^"71 ^o\] 1 Bli ^olA]^^. #7fl ; 7fl 1 C-f| o] E-) H^ofl <£;g^ 

n>^E^7f efl^l ^Ei 1-^21 #71 1 ^o]a] ^ ^ -g, ol^ o] A] ^7}. ^5}^ # 

71 *fl 1 C-flolEi tH^oflA| 2 t-flolEi Wl^S. C-flolEl^ xi^ol ^#5)^ t£t\}; & ofl^ 
i7> #M-^ ^7) ^1 1 ^.^AJ^^ ^El^l Al ^-7^1# 3&^<5Rr ^-fr ^-^^ ^-Cf. 

<31> ol^^ £^1- t^^M ^- ^ofl AHB Al^Eflo]] dl^fl Al^^-cl. 

<32> £ 2 ^ AHB — *]^* -gr ^^21 ^1 1 ^aHH nf^ AMBA* ^>^§1 14 Ef 
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<33> £ 29] AHB Al^efl^- ^1 i AHB *H^(AHBN), ^1 2 AHB ^^(AHBS), ^ 

_ efl^Bi 1:^(201), #5.^ o>ylE^(202), 1 AHB H — (AHBN)°fl ^] 1 CPU(204), 

*)] 1 AHB tH>i(AHBNH] ^ 1 S| o>u]e^(205), *ll 1 AHB ^(AHBNH 

^H-(206, 207, 208), *1] 2 AHB ^(AHBSH ^1 2 CPU(209), ^1 2 AHB ^(AHBSHl 

X\] 2 S^g o>u]Ei(210), *fl 2 AHB ^(AHBSHl 4^ #*|-&(211, 212, 213), 

^^11 AHB Hl^(AHBN)^ *fl 2 AHB ^(AHBS) Aj-ojcfl^ ^^-g- ^ AHB- to- AHB H]i 

«^*1(203)« ^*f| Aj^EfloilA^ AHB ^H*. ^^^] ^l^^, £ 

2<HH^ 5= 2^^, 5f<y(Ll, L2)£r Al^efl ^es. efl^liEi -H..s.(201)4 z}- tJji 

(AHBN, AHBS) *}°)°\] <^ = efli 3Me1» ^a]^ c-fl A}-g-<gt}. ^ i AHB ^(AHBNHl 

*fl 1 CPU(204)^ 2 AHB ^(AHBSH ^1 2 CPU(209)J£ !- ^ 

<34> o]^> f £ 2 » a}-^ cflolEi tt^ Al^efl^ ^-^-ofl tflsj) ^tM}. 

<35> ol*> t ^1 i AHB t^CAHBN)^ North AHB &]^, 2 AHB tH^(AHBS)^ South AHB 

<36> E 21- ^S^, ^-tgo^ = <g AHB ^li^-g- AMBA^ oj-a] e^ (202) , 

A 1^ E J ?1B# 31*1^(201), ^ AHB-to-AHB (203)1- ^l^H, North AHB ^ 

^ *}^7 r South AHB tHi* ^il^r^M- South AHB ^^<H] <g^€ n>^E^7> North AHB 

<*H1^ ^ ^cf. ELS.^ ^M}^7} ^ , #5.13 o>ti] El (202)5+ 

% ^Hf- 31*1,^(201) Al-oloilA^ AHB-to-AHB tcfs]- cflojE^ ^^§>7l 5) 

*V ^}-E.4°l^ ^1^1: (handshaking signals)^- ^^H^tf. 
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<37> E 3^- M. ^-t^o] ^ 2 -^Al^l<Hl 4f AHB ^ ^l^^^r AMBA1- *r§f*l M-e} 

<38> i 30] AHB AjiEfl^. *)i 1 tf^(AHBN), ^1 2 AHB *Hi(AHBS), <>> 
HlEi(301), ^1 1 AHB ^(AHBNHl ^1 1 CPU (305) , *)1 1 AHB ^i(AHBN)°fl <S^=1 1 

S-Q oj-HlE^(309) ( 1 AHB wli(AHBN)^ °r^E| ^#(313, 315, 317), ^1 2 AHB ^ 

^(AHBSH *ll 2 CPUC307), *fi 2 AHB ^(AHBSH 2 S| <5>«lE] (311) , ^ 

2 AHB ^(AHBSH] ^11- (323, 325, 327), ^ ^ 1 AHB ^i(AHBN)^ *fl 2 

AHB tH^(AHBS) *M°IH js^ <*ihg; AHB-to-AHB ±Lfi*l (203)1- T^lth}. #5.^ 
o>ti]Ei(301) MH^ -S-^^IJKHREQN, HREQS)^ ^tl^l^(HGRANTN, HGRANTS)^ 

31*1^(302)1- 51 3°%*\, eKKLl, L2)-& o r «l Ei (301)$}- zj- 

(AHBN, AHBS) ^>^1 ofl <HjE.efl>i SE^ tJMel* ^^Rr dl A>-g-^cf. 

<39> SL 3* AHB Al^efl^. £i=. AMBA^r °r y l E-) (301) , 

^ AHB-to-AHB ii^*] (303)1- ^SH, North AHB 4^E]7> South AHB t^l- 

^^l^sfTlM- South AHB iH^^l 4^Ei7}- North AHB ^-fl^tl: ^ *H^# 

*H1 3Si °-Vil^7}- ^-f , #5.^ oiulEi(301)^ AHB-to-AHB ESSfi 45]- o] e^ 

<40> ^Efls] AMBA^ <^&| 7fl£] n>^Ei <4 ^efl oj ^ 7 > s^o] AHB *\^°\] <£^.s\o] 
Sly] afl^-^l ^Hf^Kbus overload)7> ^-^*>J1 ^^^^ f^£f ^°l^r cfl ^l7> 

9X^. 3=1*, #2fl^ AMBA^r tr 7fls] p}i^7} t^if Af-g-^- T^-O-ofl cf^. p>^e|^ tH^# a> 

*r *fl-g-°ll ^ ^(bus sharing) &*}7} ^M^l, °1 nfl^-ofl a^bAo] ^^tf 
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<4i> ^^oilA-j^ £ 2<H1 J£*m u}<4 ^-o], AHB ^-^*>^, Al^eflo] 

^-g- IMM^ ^ oicf. North AHB »^2r South AHB #*1<2}- ^elH 

^■^7} ^^^S. 9in *\^°\} AHB ^--g^Vfe ^-fSLt}- 

<42> AHB North AHB South AHB 3Si <*Mli7}- <£o]v\ 

*1 ^-i- ^-f °ll , z^S] AHB iH^i^ ^S. ^-^^ S.^ o>alEi(205, 210)2}- ^aeJ 5^^* 
(CPU(204, 209) ^ *}^(206 - 208, 211 - 213))^- 7^1ji AMBA ^^[7] , 

<43> ^ AHB Af-g-^ cflolE^ #^oj 4ae| S o]*fl m-^ 

^ ^ 9ii= ^ ^ <&a. 

<44> AHB a^eAo]]^ North AHB H i°fl <£^=1 ^e^} South AHB ^1^1-71 

South AHB w^ofl °r^7} North AHB Bjif ^Ml^th afl^l^, AHB- to- AHB 

(203)1- ^-B-^fl^ 1 ?]: 3Si <*H1^7> 7>^^>cl-. 

<45> a- ^*$o\] n}-g. AHB Al^eflo]iA4 ^^s. (AHBN> ahbs) Afol o) h SS ^.o. s X o] ^ 

= H$H<H °^Jl^#-g- oj-g.^- ^ 01 cf. a l^M, Al^efl THHl- eflx]^Ei#^# ^l^s>ZL #51 
<H ^ nfl SWP °JiB^t A|-g-§|-^ ol o.^ SouthM- North tr ^ ^^)7> a^ea ^ 

^°l^r. 

<46> 
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North to South Cross Access A 1^1 SoftWare 
setting 


South to North Cross Access*)^ Software 
setting 


CD GHBUSREO AHBN SW setting 
(ARM processor code 
C-code 
asm { 

MOV rO. #(SCRBase + OxOO) 

ADD rO, rO, #0x20 

LDR rl, [rOj 

Ann r- 1 r-i jtOvf)i 

SWP r2. rl. (rOJ 

} 

—> ASM code&H 


<D GHBUSRSQ-AHBS.SW settins 
(ARM processor code ofl^l) 
C-code : 
asm { 

MOV rO, #(SCRBase + 0x00) 

LDR rl, (rOJ 

ADD rl, rl, #0x01 

SWP r2, rl, frOj 

} 

-—> ASM code*?! 


<Z> GHBUSGNTJtfiBN PQllinR 


<Z> GHBUSGNT-AHBS PQllinR 


(ARM processor code oflafl) 
C-code : 

while ( GHBUSGNT^AHBN == 0 ); 
ASM-code 

MOV rl, #( GHBUSGNT^AHBN) 

ADD rl, rl, #0x24 

LDR rO. =0x01 
001 LDR r2, [rl] 

CMP rO, r2 

BNE %B001 


(ARM processor code °fl^H) 
C-code 

while ( GHBUSGNT^AHBS == 0 )l 
ASM-code ' 

MOV rl, #(GHBUSGNT_AHBS) 

ADD rl, rl, #0x18 

LDR rO, =0x01 
001 LDR r2 frl 1 

CMP rO, r2 

BNE %B001 


<3) Code to be executed 


© Code to be executed 






<2) GHBUSREQ^AHBNJSW clear 
(ARM processor code °fl*fl) 
C-code •' 
asm { 

MOV rO, #(SCRBase + OxOO) 

ADD rO, rO, 00x20 

LDR rl, frOj 

SUB rl, rl, #0x01 

SWP r2 t rl, frOj 

> 

> ASM code&& 


® GHBySRECLAHBS_SW clear 
(ARM processor code 
C-code : 
asm { 

MOV rO, #(SCRBase + OxOO) 

LDR rl, frOj 

SUB rl. rl, #0x01 

SWP r2, rl, [rO] 

} 

> ASM code* & 



<47> £ 4^ ^Hl- Efl^l^Ei ^3-*§. o}V]B] A>o] ^ B\2\- ^ 6} 

A}ojo] Ajjro} «a^^l°l3. -^(handshaking)* M-Ejofl^- l-^£o]cf. 
<48> s_ 4* ^5^, 1-^(201)^ A AHB *\^} <£^.& 

S.^-b\ ^^^jJKGHBUSREQN, GHBUSREQS)* ^S}JK*liEAl ) , #5.^ oj-u] E) (202) JsL-t-e] 

^^Jl(GHBUSGNTN, GHBUSGNTS)# ^l^H z^zH ^ji* x\^Z\3l <&<lv\ , ^S. 
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^ aVuleU202)°fl (GHBUSREQN , GHBUSREQS)!- ^ti^tj.. o r «l *H (202)^r *1 

^ Zfl^El ^^(201)^ ^^JL (GHBUSREQN, GHBUSREQS)!- ^SrJL 

^H-f- s^l^Ei ^-^(201)^1 (GHBUSGNTN, GHBUSGNTS)# 

SE^r, #^ ^»>w]B^(202)^ Xl 1 o>h]e) (205H A^^ls(HREQN)^ tH^X] 

u o v ^)^l^(HL0CKN)l- *4!*kn. Xl 1 S€ o r u ] 3 (205)5.^1 ^^J£(HGRANTN)» ^41 tr 

cf. IE*>, #3.^ o}HjE-K202)^ ^1 2 3.^ o>tilEK210)^l £-^4] JL(HREQS)2r *)^^ 

a oM^l^(HL0CKS)l- ^SKu XI 2 o>wlEi(210)S^-E-1 u]i ^^(HGRANTS)* ^4ltr 

cf. XI 1 ^€ °>wlE^(205)fe North AHB t^ofl ^- ^-^(alS^I HI ^.^aIs* ^^1 

Sl-Ji ^-^s :S .«-Ei , XI 2 3.^ ^l-alEi(210)^ South AHB v]^} ^ 

^1* North AHB ^(AHBNHl <g^€ "r^l A South AHB ^(AHBS)l- 3Si 

^1^* AHBN ttj^^l <M^1 o}A E jH Al^efl ^es. ell^l^Ei ^-^(201)^1 GHBUSREQN 

bit# ^lBAl^Ji, Aj^Efl efl^l^Ei ^(201)^ GHBUSGNTN bit* ^-^1 (pol 1 ing) tr^ . 

#5.* o>wlEi(202)^ Al^Efl ^es. e^l^Ej ^(201)^5.^ GHBUSREQN °fl ^ ^iL# «1 
o>, South AHB oi^. South S.^ o>ti]EK210)^l HREQS ^^tr^f. South 

^yl^(2l0)ofl^1 ^ ^Xl (arbitration^} l^trt}. South M ^}^\(210)^ 
°r«l^(202)°ll HGRANTS ^iJll- ^^Kn, ^S.^ ^)^\(202)^ a]aei ^es. efl^E^aj 
(201H1 GHBUSGNTN ^S-I- ^i^^cf. GHBUSGNTN llS.^ efl^l^Ei #^(201)^1 

efl*l^El ^ ^^(dI^aD o_5. ^>cf. AHBN<X1 o>^e^ a^ea eflXiEi 

(201)^ GHBUSGNTN bit* (pol 1 ing)*fJl ^cf7> o] bit o] ^jHSl^ South AHB tf^S. 
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<5i> AHBN v]^) p>^E^ cfl o] b\ ^ ^a]o| ^-v+ ^ofl GHBUSREQN bit* 

<52> South AHB w^(AHBSHl v\^]7} North AHB ^(AHBN)l- °J]4it ^-f 

oflJE ^-71 fif sj-^s °!M1^7} 7>^*l-cf. 

<53> North AHB ^(AHBNH <£^€ *>H-£) *r^Ei(*fl 1 CPU(204), MASTER Nl, MASTER N2, 

Stt MASTER NN)^f South AHB ^^(AHBS)^l ^^(^1 2 CPUC209) , MASTER 

SI, MASTER S2, iEfe MASTER SM)7> 3Si ^-^-^1^, a)aej ^es. ^ 

*l^Ei(20lHH^r <^ *V ^Hl (priority)* ^<H*1 ^Hl BUS7> ^^l(grant) 

^E^, 3Si *d^* *}^r f^l^r U-*14!3l 

(HL0CKN S^b HL0CKS)«- 1H1*1^ f^fl(bus arbitration^)- ^<5Rr ^l*r4. 

Hr^i, ^l^Efl 31*1^ 1:^(201) ^HH North AHB «1^(AHBN)£}- South AHB 

(AHBS)7> ^-Alofl aii ^^1^^711 3^ ^-Hr lH^r*l SHf-^. tfljE. ^ ^(dead 

lock condition)^ ^3^: 

< 54 > 5^r 1 ^Aloflofl 4 = ^ AHB tH^# ^1 1 z\)o]b1 x\] 2 

r-flolEl b]^ Aj-ol^ 31i <*Hl^i ^r*|2f^^ ufE}i4]^ jL-g-SS^ , North AHB t^CAHBNHl 
<^tj^ o}AEj7} South AHB tH^(AHBS)!- 3ii ^^]^^>^ 4^^: ^^\JL 91^-. 

<55> £ 5ofl JE*]^ ^-ol, ej-Tgofl ^ AHB Al^tflofl^ North AHB ^(AHBNH 

p>^e^7> South AHB tH^(AHBS)* 31i ^l^*}^ 34^^- North AHB tH^ofl 
CPU ^ ^El7> Al^tfl ^ H s. efl^l^Ei 1-3^ 4 1 GHBUSREQN ) -!- ^*Rr 

#31 (SI); #51^ °}v]k]7} Al^ej ^IHI- Efl^l^Ei GHBUSREQN bit^l ^ej- South 3.%. 

°l-tllEio]l HREQS ^}JL» #^*Rr #31(S2); South 5.^ ^alE^lA^ ^^#7fl7> ^*H=r #31 
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m (S3); South S.^. °\*}^\7} o>«}^ofl HGRANTS ^lit #7ll(S4); o>u] 

Hi7> Al^efl efl^^E^ GHBUSGNTN 4]JLl- #4^}^ #7ll(S5); North v}^7} X\ 

^ ^iHl- efl^l^Ei GHBUSGNT bit* #*\*}IL 9X^?\ °) bit7> North AHB 

tH^H South AHB tH^S cflolE^ A^S^ ^-7jl(S6); ^ cflolE^ ^-ufig 

GHBUSREQN bit* #eH *1 71^ #7fl(S7)-I- if-tr^f. 

<56> £ 6^ ^- 2 ^AHHl rcf^ ^.<g AHB ^# <>l-?-b ^] 1 ^] o] e^ *fl 2 

t-flolEi ti^ aii ^^l^i ^3^* M-eKH^ *ft5-^i , North AHB ^(AHBNH 

<£^Q v}^K]7} South AHB «1^(AHBS)» 31i ^l^}^ ^^l-ifljL 

<57> £ 6^1 ^°], ig-^ofl ttfa AHB AliEflcflA^ North AHB ^(AHBNH 

<£^;g n>^E^7> South AHB t^iCAHBS)!- 3.S.^ 4^ North AHB tH^l ^^sj 

CPU f-s] n>^E]7]- #^.<H o>w]e-1 31*1^ <^ ^ x ^ a] jr( GHBUSREQN)* 

^*Rr ^7^1 (SI); o]-alE^7> efl*l^E| ^-e^ GHBUSREQN bit^l ^ South S.^ 

eH HREQS ^IJ:* ^**Rr <£7fl(S2); South S.^ o>ti]E^oflAl ^^^ 7 |. ^JjsRr #7fl(S3); 
South o>wlEi7}- ^hIe^I HGRANTS *1JL# ^*Rr #31 (S4); North ^1-^7} a] 

^Ht- efl^iEi 1-^21 GHBUSGNT bit* ^a^ji 0^7). o| b it7> ^lSsHg North AHB 
y^ofl^ south AHB BliS. cfl^lE^ aI^-s]^ ^-t]1(S5); ^ 3Me^ 

GHBUSREQN bit* a] 7] ^ #^1(S6)1- S^t}. 

<58> 7^ *fl 2 ^Al^ofl tr)- = ^f-<M AHB Al^efl^- ^ AMBA* M-Ej-\fl # 

^£olcf. £ 7^1 £Al£} ^ AHB *l^£r £ 22] AHB Al^ofl AHB-to-APB 

* ^1(520, 523 )7> 
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<59> s. 7*IM f North AHB Hi^l v}^^(504, 506 510)£r AHB-to-APB iL^*l 

(520)1- -g-*lH *j| i APB ^(Advanced Peripheral BusXAPBNHl <2^£H 

tt ^1*4 31 o] Ei $ . ZL^JI, South AHB tH^^l n].^ E ^s.(5 11) 513 tfl*) 

516)£r AHB-to-APB ±±3^1(523)1- -g-*tH ;*)] 2 APB Hi(APBSHl ^ ^g-^Rr 

^-^ll-^f ^o]Ei§ ^^A]^cf . CPU (504) , ETHERNET MAC (506) , USB1.1 H0ST(507), MEMORY 
C0NTR0LLER(508) , PCI CONTROLLER ( 509 ) , DMA CONTROLLER(510)^ North AHB Hi°fl <£^.Q *}i 
Eilrolji, CPU(511), MEMORY C0NTR0LLER( 513), INTERNAL SRAM (514) , TFT-LCD CONTROLLER (515) , 
DMA C0NTR0LLER(516)^ South AHB Hi°fl <£^<g m}^B\^o)t\- . MEMORY CONTROLLER (508, 513) 
ofl^b SRAM, SDRAM, FRAM v\)5.£\ ^-^1 (517, 518)7} A 1 APB Hi(APBN) 

^^1(521, 522)7} Tfl 2 APB ^i(APBS)^^ 

(524, 525)7} ^sqol 5^. 
<eo> £ 8^ ^ H^aHH o}^ t}^ AHB »li ^^-§- g.- amba§ #sf*l l}e}^ 

3 7fl^l r-flolEi Hi(AHBl, AHB2, AHB3)» ^1*}^ AHB Hi oflS.*i u} 

E}vflji oic}. £ 82] #5.^ ^}tilB](801) iJH^ Hi -S-^JUHREQl, HREQ2, HREQS3)2} Hi 
^^(HGRANTl, HGRANT2 , HGRANT3 ) # 7^V§}^ efl^^EK802)# Ift4. £ 8*1H , £}<?! 
(LI, L2, L3)£r #S!§ o}tilEK801)S} 7-\ Hi(AHBl, AHB2, AHB3) ^\°]*\] ocelli 5E^r tfflol 

<61> r= 8 o^ C}^- AHB Hi ^li^£: o}«l El 2} H-i^l"* ^ eflolE^ 7} 3 7)1 ^ 

A*\3-, #5.^ o}H^£} z} cflolE^ Hi(AHBl, AHB2, AHB3) 7,>ol<Hl Hi ^ ^JL(HREQ1 , 

HREQ2, HREQ3), Hi ^^JKHGRANTl , HGRANT2, HGRANT3), ^ ^if^ ^^(HLOCKl, 
HL0CK2, HL0CK3)7} z}z} ^fltrC}^ ^l*}^ , JE 3^1 5^1 3 <H l^a] *fl 2 ^ 
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Al^ofl of-^ J=-<* AHB ^ Al^Efl^ -ffA^j-cf . rcj-BH, £ 8^ cf^ AHB *Hi 



<62> ^M^l^fe ^ «>^t!: ^^Hl# %^*H ^^^^l 1 ?]:, ^ 7l# £-o)^ ^ 

flfe ^1-1-* ^VAl^l o_^^ ^*>7> S-^5L7|- Ir^lJL, 
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1] 

Xl 1 iL^J:^ ^1 l ^91H3L«\) ^iL» ^sKr efl^l^B] 

#7] efl*]^ o.S.^-e-1 >£7] Xl 1 ^.^^IJil- XI 2 ^^11 

. ./#7] Xl.l pll olEl ^"71 XI. .2 Cfloj El Aj-oHjA] D]] o] E^ ^ 7)-^ 

^-71 1 C-IHEi tt]^ ^"71 X] 2 HHEi Hl^oll Z^Z| ^^^>J1 ^7} ^«1E^ 

^-71 X] 2 ^ iL^jLl- #71 XI 2 ^ ^<^Jl# #^*Kr S.^ o>a]Ei# 
2] 

XI 1 31°]*], 

^7} C^ojEi tt^ A]AEJA AHB ^ ^* dl O] Ei A]^tfl. 
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*ll 1 %H1 

#7} efl^l^Ei -g^^r #7} 1 5&^r *ll 2 C-flolEi H^ofl o^s} n>^E]# ^ §f^^^f 
4] 

*H 3 ^Hl 9J<^, 

Aj-7l efl^liE^ 1 HL^r ^1 2 cflolE^ tJ^ofl <£;^ n>^Bl# ^ Sj-i-H ^ 
5] 

- ^-71 ^1 1 CiHE] ^ <2f <$7] »1 2 cfl o.}E| tf| ^ A]-o] ofl . 3Si <4^7> tH^l - • 

"r SU^ 3* ^ cfl °1 Ei Al^efl. 

6] 

A J-7] ^ 1 t\]o)B\ tH^fif ^ 2 t-lHEi ti]^ A>olol] 3Si c ^ili7} «1N 
7] 
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<#7] A 1 3HEi ^7} *\] 2 3HEi A}ojofl 3Si °^1i7l- Kfl^l^- 

#7l *fl 2 CflojEi tf|^ofl o^^H 5U^r ^*]7} ^>7] 1 t\]o]B\ Ulif A}-g-^- ^ 

8] 

^71 1 *\}°}&\ o^s} u>^El <#7] A 2 *\}o}&\ u]^d\) o§;^ 

^<H*1 2 7flSl H]i7} ^-Ajofl ^oisl^l 53* ^ ell °1 3 ^ ^1 
[^T 1 * 9] 

*fl 1 %H1 $1<>H, ^7l o>w]e^ 

31i Jl^^V c-flojEi tHiSl ^ o>alE-]oll tt^f^fl ^^1^1- # 
10] 

x)7\ 913- ^7} AVolofl^ C-flolE-11- ^ ol^ ^1 1 c-fl o] E ^ + ; 

^7} <£*is\°] 91ZL ^7) ^11; A>olo 1 lA-l C-fl o] E^ » ^ 5ti^ *)j 2 *M Bl tt^ ; 
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» #^*>ji xi 2 ^<?i^iJ-# ^hi^h ^-7i xi i *<a^j:i- #^*Rr #5.^ 0>t>l 
3; 

1 ti^^; 

^-71 OfWlEiS-^-E^ ^7} 7]} 2 ^.^^IJll- ^Aj^ji ^>7l Xl 2 ^^1^1 

4^o} ^}7\ ^S\o] olji ^V 7 1 Aj-oj^i d]olEi-i- 

^dft *r *fl 3 tflojEi tf^; ^ 

Xl 1 C-llolEi l^i^ ^-71 Xl 3 ^)o]B\ V\+ A}o) t AV 7 ] ^ 2 Cfl °] &) 

^"71 X) 3 3HEi Afol^Ai C-flojEi^ ^ 7]^ ^ XI 2 <# y o V f «^*1» 

111 

^i io sa°i^, 

12] 

10 Aj- 7 ) ^olEi A^E^ 

A o V 7l Xl 1 ClMEi tH^Sf #7] XI 2 3HEi ^H°fl C-flojE^ o«^1^7> <3J<X 

M-^l «fl*r °1# ¥ *H^b ^3 ^-*H C-flolE^ 7>^^A-] hJa. ^ §-Xl 
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[^t 1 * 13] 

*l7> olj7 Aj- 7 ] 4^o| ^s. A>oloflA^ t-lHEil- ^ ^ 1 C-llojEi + ; 

*}7\ <£^S)°] $lJL #7l #*1# 4°H^1 cflolEil- *H 2 C-flolE^ B^; 

#7l ^| 1 ^1 2 C-flolEl B^S} PfiE^S-^-E^ ^1 1 V]£: &.%4\S.& ^l*}^ ^1 2 H 
^ Jl^AiJl-I- #^^>JI *)1 2 *1^ 1 b]^ ^oiAiJil- #^*Rr #3. 

#7l *fl 1 CiHEi ^iSq- #7l 2fl 2 C-flolEl ^><>HH D)| o] E-) ^ -f-S 7]^ 

#7l *fl 1 Cflo]E] W]^^ #7l 2 C-flojEi tJ^ofl Z^-Z]- ^7fl*>Jl #7l O^BlS. 

^E| #7l 4 2 -2_^Jl# #7l *]] 2 B^ ^<?]^lsl- 3-f£ o>tilEil- 

14] 

*1] 13 %H1 #71 ^jsL*§ ^l^Tr 

#71 ^ 1 B]i _a.^^}jL<4 #71 ^1 1 ^o]AlJrS- 7] #S>^ efl^l^Ell- i^Rr 

?A^r ^%*.S. ^ C-flolE-l B^ A]^. 
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[3^3- 151 

*)1 14 %H1 A o v 7l efl^l^Ei^ 

#7l 1 2 elHEi tH^ofl ^f^Bil- ^ *>i4S^-Ei ^ 1 «]i A^^ls 

1- ^*Rr 3-8: ^ °-5L S>*r 31 o] e-| 
16] 

*fl 14 *<H1 ^^^1, ^-71 

^7) 1 iE^r 2 C-llolE^ B^ofl o^^^ P}^Ei# ^ *>l4oj) ^ 2 JQ-^^I^I- 
17] 

13 &<>H, ^-71 

A] 1 C-H^lEl t^iSl- #-7l *)1 2 cflo]El U]i A>olofl 3.^^ ^4^7> <g}-^# nflofl^ 
3Si A^fl C-Ho]E^ t^o] S ^ ^tilEiofl ti^f^fl « 0 M^l21# ^<5M U\+ ^ 

[^^J- 18] 

*ll 1't-flolE-l Ul^ofl <g^^ n>^7> efl^l^El l-^oll ^ 1 tf^ 4^*Hr 
^-71 ^>WlE^7> #7l efl^l^E^ -i-^B] A>7l ^1 1 «li A^^l^^l tt)-Sl- 1 S. 

#7) 4 1 S.^ o}*1eHH n]^^7\ M*>^- ^711; 
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^1 1 C-flojEi ttl^^ 0^5} P^E^} 5fl7liEl A 0 >7l 1 ^^JLl- 

3Si *\M]^7\ #1+^ 1 tt^ iL^jL* A]7l^ MHsKr 3 

* ^ ^ tH^# 31i ^^1^ 
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ts. 5] 



Bfl^l^E) 1:6} si GHBUSREQN bit* 

|— si 



53.* o>ul^ 7 > a1^^ ^Sf ^^1^ *sJS] GHBUSREQN bit«Hl 

<W SOUTH »>wlEl<Kl L_S2 
HREQS 



SOUTH S.^ 0>Bl^6(|Al H]^^l7> IfrW} 



SOUTH d >«1^7> 55.* <>V«1 ^1 <>fl 
HGRANTS *]3L* ^#1} 



— S4 
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GHBUSGNTN 4131* ^*«r^ 




i 


NORTH ">i^7> Al^^l ^e-f. eJIxl^Ej -&e}£l 
GHBUSGNT bit* #*13)-jL ^ck* 
<>1 bit 7]- 4H5)^ NORTH AHB SOUTH 
AHBBliiiS. ^6]b)o] Al^t). " 






3M«H*1 GHBUSREQN bit* 







— S5 



— S6 



— S7 
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J^l>iE|Sl GHBUSREQN bit* 



— SI 
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f-3.1i <»>«lEl7> ^liB^ GHBUSREQN bitofl 
SOUTH 3.^ ofHl^ofl 
HREQS *»:£.* &&&t\- 



— S2 
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SOUTH 3.%. W&\7} #5.^ o}-wlEH 
HGRANTS 413:* 



— S4 



NORTH o>^7> 
GHBUSGNT bit* 5tW 
°] bit7> -Mljesj^ NORTH AHB 
AHB^S. tflolE]^ ^-S 16 ! 


*1 SOUTH 

Ma** 






clMejs] &<£o] GHBUSREQN bit* 



— S5 



~S6 



33-31 




33-32 



1020030040772 



^ 2003/10/15 



t5L 8] 
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